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(54) [Title of the invention] Method for removing 

nitrogen oxides 
(57) [Abstract] 

[Purpose] The present invention relates to a method for 
decomposition and removal of nitrogen oxides . 
[Constitution] A reductant is added to exhaust gas 
containing nitrogen oxides , and the nitrogen oxides are reduced 
and removed in the presence of a specific active carbon material 
containing 1 to 5 wt% of nitrogen, 3 to 3 0 wt% of oxygen and 
40 to 95 wt% of carbon and having an average maximum radius of 
15 to 3 0 Angstrom and at least 50 vol.% of effective mesopores 
relative to the total volume. ' 

[Means for solving the problem] The present inventors 
have conducted various intensive studies to solve the problems 
in the above-mentioned background arts , and found that an active 
carbon material obtained by carbonization and activation of a 
protein and a protein-containing sludge or a waste material has 
superior high activity as a catalyst for reducing nitrogen 
oxides to allow making the nitrogen oxides pollution-free, and 
especially that it has high activity even it is in the low 
temperature region near the ordinary temperature, which 
resulted in the completion of the present invention. Namely, 
the present invention is a method for removing nitrogen oxides 
from exhaust gas, characterized in that the nitrogen oxides are 
reduced and removed in the presence of a catalyst containing 
1 to 5 wt% of nitrogen, 3 to 3 0 wt% of oxygen and 40 to 95 wt% 
of carbon and having an average maximum radius of 15 to 3 0 
Angstrom and at least 50 vol.% of effective mesopores relative 
to the total volume and in the co-existance of a reductant. 

[0013] The activity of the catalyst consisting of the 

active carbon material according to the present invention, 
which uses a protein, a protein-containing sludge or a waste 
material as a raw material, can be further improved by, 
carbonization, activation and the subsequent acid treatment and 
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heat-treatment. The acid used for the acid treatment is 
generally an inorganic acid such as sulfuric acid, hydrochloric 
acid, hydrofluoric acid and the like, and is used as an aqueous 
solution of about 5 to 50 wt%. The acid treatment is carried 
out at the ordinary temperature to 100°C for several minutes 
to several hours . After the acid treatment, washing with water 
is carried out and then heat-treatment is carried out. During 
the heat-treatment, the heating is carried out under the 
atmosphere of inert gas such as nitrogen, helium, argon, carbon 
dioxide and the like, or reductive gas such as hydrogen, ammonia, 
carbon monoxide and the like, at 400 to 1100°C, preferably 500 
to 1000°C, for several minutes to several hours. 
[0014] During the above-mentioned acid treatment for the 

present invention, the microstructure of the portion in which 
impurity components have been removed by removing impurity 
components from the catalyst and the subsequent heat-treatment, 
can be grown, developed or matured. By this acid treatment and 
the subsequent heat-treatment, the reduction and 
denitrif ication activities can be improved compared to those 
prior to the acid treatment. 
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(54) METHOD FOR REMOVING NITROGEN OXIDE 

(57)Abstract: 

PURPOSE: To conduct the selective reduction removal of nitrogen oxides effectively in a short 
time and in a lower temperature range by employing a catalyst comprising an active carbon 
material having a high activity in a lower temperature range. 

CONSTITUTION: An active carbon material used as a catalyst contains 1-5wt% of nitrogen, 
3-30wt.% of oxygen, and 40-95wt% of carbon and has an average maximum radius of 
15-30&angst; and an effective mesopore ratio of 50vol.%, of the total volume. The catalyst is 
prepared through the carbonization of a raw material protein-contained sludge by heating at a 
temperature of 150-600° C and introducing air, nitrogen, and carbon dioxide. The subsequent 
activation treatment is carried out by heating at 700-1100° C in an atomosphere mainly of 
steam, carbon dioxide and oxygen. The product, after an additional acid treatment with an 
inorganic acid such as sulfuric acid, is heat-treated at 400-1 100° C in an atmosphere of a 
reducing gas like hydrogen, etc. The catalyst thereby produced has a high activity, especially in 
a lower temperature range. 
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